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ABSTRACT 
 
 
 
Articulation and phonological disorders are associated with the problems of 
speech sound production and the improper usage of phonological rule in a language 
respectively. In a conventional assessment, client with articulation and/or 
phonological disorder is diagnosed manually by speech-language pathologist. Some 
problems of conventional assessment are identified such as subjectivity in 
transcription of speech sounds, no integration between the assessment tests of 
articulation evaluation, phonological evaluation, stimulability test and auditory 
discrimination test, expensive and non user-friendly instrumental devices and lack of 
computer-based Malay assessment. Thus, the study proposes an effective 
methodology for computer-based Malay articulation-phonological assessment in 
order to overcome the problems. The study also proposes three modular neural 
networks to recognize the Malay speech sounds in an objective way based on speech 
characteristics: place of articulation, manner of articulation and voicing. The training 
and testing of the neural networks involve 60 and 32 Malay children with a database 
size of 15,668 speech samples. The computer-based assessment requires a client to 
speak to a microphone, without any attached physical devices. All the results of 
speech sound transcription and analysis are summarized by the computer-based 
system. The proposed computer-based assessment system examines 22 Malay 
consonantal phonemes in isolated words, at three word positions: initial, middle and 
final. Clinical trial involving 14 Malay primary school children and three children 
with hearing and speech impairment reveals that the proposed computer-based 
assessment is valid and reliable. The computer-based system is able to achieve an 
accuracy of 65% in transcribing the speech sounds in a speaker-independent manner. 
Though the recognition rate is not very promising to make the system a total 
computer-based assessment, the proposed system is a helpful analysis tool for 
clinician, which is able to provide the results in a click of time. 
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ABSTRAK 
 
 
 
 Kecacatan artikulasi dan fonologi dikaitkan dengan masalah sebutan bunyi 
dan penyalahgunaan peraturan fonologi dalam sesuatu bahasa masing-masing. Dalam 
penilaian tradisi, pelanggan dengan kecacatan artikulasi dan/atau fonologi diuji oleh 
ahli patologi pertuturan dan bahasa. Berapa masalah penilaian tradisi telah 
dikenalpasti seperti kesubjektifan dalam transkripsi bunyi, ketiadaan penyatuan di 
antara ujian-ujian penilaian artikulasi, fonologi, perangsangan dan diskriminasi 
auditori, peralatan yang mahal dan tidak mesra penggunaan, dan ketiadaan penilaian 
berkomputer bahasa Melayu. Justeru itu, kajian ini telah mengemukakan satu 
metodologi berkesan untuk penilaian berkomputer bahasa Melayu dengan bertujuan 
untuk mengatasi masalah-masalah penilaian tradisi. Kajian ini juga mengemukakan 
tiga rangkaian neural buatan bermodul dalam mengecam bunyi bahasa Melayu 
secara objectif berdasarkan ciri-ciri bunyi: tempat artikulasi, cara artikulasi dan 
kesuaraan. Latihan dan ujian rangkaian neural buatan melibatkan 60 dan 32 kanak-
kanak Melayu dengan saiz pangkalan data sebanyak 15,668 sampel bunyi. Penilaian 
berkomputer mengkehendaki pelanggan bercakap melalui mikrofon, tanpa dipasang 
sebarang alat fizikal. Semua keputusan transkripsi bunyi dan analisis diringkaskan 
oleh sistem berkomputer. Sistem penilaian berkomputer memeriksa 22 konsonan 
Melayu dalam bentuk perkataan di semua kedudukan seperti depan, tengah dan 
belakang. Percubaan klinik yang melibatkan 14 kanak-kanak Melayu sekolah rendah 
dan tiga orang kanak-kanak dengan kecatatan pendengaran dan pertuturan, telah 
membuktikan sistem penilaian berkomputer adalah sah dan berkebolehpercayaan. 
Sistem berkomputer ini dapat mencapai ketepatan 65% dalam transkripsi bunyi 
secara bebas penutur. Walaupun kadar pengecaman adalah tidak 
memberangsangkan, namun sistem ini merupakan alat analisis yang sangat berguna 
kepada ahli patologi, yang dapat memberikan keputusan analisis dan markah 
pengiraan dengan sejurus mata. 
